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Social distancing policies have been implemented around the world to reduce the spread
of coronavirus disease 2019 (COVID-19). These measures have included temporary
restrictions on mass gatherings and the closure of public facilities, limiting the pursuit of
leisure activities such as travel while allowing more time for at-home pursuits, including
creative activities such as gardening and painting. Previous research has demonstrated
the benefits of physical activity for psychological well-being during COVID-19, but less
attention has been given to the potential benefits of creative pursuits, such as arts and
music. The present study investigated changes in the pursuit of creative, non-creative,
and physical leisure activities and the relationship between engaging in leisure, the
motivations for and barriers to pursuing these activities, and psychological well-being
during COVID-19. A total of 3,827 participants from 74 countries completed an online
leisure activities questionnaire and the World Health Organization Five Well-Being
Index. Logistic regression indicated that gender, age, social distancing adherence,
and employment status significantly predicted leisure engagement during COVID-19.
Compared to sports and outdoor pursuits, participation in creative activities was generally
more likely to increase during this period, while participation in non-creative activities
was less likely to increase. Multiple linear regression indicated that maintaining or
increasing time on leisure activities significantly predicted well-being during COVID-19,
with increased time spent on home crafts and artisanship, fine arts, musical and
performing arts engagement, sports and outdoor pursuits, niche and IT interests, and
language activities each predicting higher well-being outcomes. Motivations such as
seeking creative expression and mental stimulation, keeping fit, and maintaining social
connections also predicted higher well-being. These findings suggest that participation
in both physical and creative leisure activities may offer protective benefits for well-being
during COVID-19, and that strategies to promote engagement in creative activities should
also be considered in future guidance for mental health during periods of lockdown
or isolation.
Keywords: COVID-19, creativity, hobbies, leisure activities, leisure motivations, leisure disengagement,
psychological well-being, RIASEC
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INTRODUCTION
The COVID-19 pandemic has altered many aspects of daily life,
including the pursuit of leisure activities. Since January 2020,
nearly all countries affected by COVID-19 have implemented
social distancing measures to mitigate spread of the virus
(Chinazzi et al., 2020). Social distancing refers to measures
taken to reduce social interaction and thus the spread of
COVID-19, including behaviors such as: maintaining spatial
distance from strangers and household members exhibiting
symptoms; avoiding non-essential travel, use of public transport,
and social gatherings; and working from home when possible
(e.g., United KingdomCabinet Office, 2021). Subsequently, many
employers, businesses, and public facilities have temporarily
closed or shifted to remote operations, and individuals have
been asked to remain at home under lockdown or other stay-
at-home orders (Sen-Crowe et al., 2020). Lifestyle changes due
to working from home and reduced commuting hours have
left many with additional free time for leisure, that is, any
activity voluntarily undertaken during free time, such as painting
or exercise (Paggi et al., 2016; Office of National Statistics,
2020). However, increased time for leisure has coincided with
restricted access to popular leisure facilities such as gyms and
restaurants (Courtemanche et al., 2020), causing many to look
toward activities available closer to home. In some cases, this may
result in activities being dropped and substituted for comparable
alternatives, e.g., outdoor running instead of gym-going or
watching concerts online instead of in person, whereas in other
cases this may facilitate the pursuit of an entirely new hobby.
Importantly, the range of possible activities that an individual
might undertake is in part limited by regional social distancing
guidance and/or access to various facilities.
Studies on the psychosocial effects of COVID-19 have
highlighted an increase in mental health problems such as
depression and anxiety (Qiu et al., 2020; Torales et al.,
2020; Williams et al., 2020), and engaging in leisure activities
may provide protective benefits for psychological well-being
(Kuykendall et al., 2018). The National Health Service (2020),
World Health Organization (2020a), Mayo Clinic (2020),
and other leading health organizations have emphasized the
importance of allocating time for hobbies and leisure under their
COVID-19 mental health support strategies. However, research
has primarily focused on the benefits of engaging in physical
leisure during COVID-19, such as walking or running, as well
as gardening and other outdoor pursuits (Carriedo et al., 2020;
Chtourou et al., 2020; Lades et al., 2020). Increased interest in
running and home workouts has also received extensive coverage
from news and popular media outlets since the outbreak of the
global pandemic (Bryant, 2020; Lufkin, 2020; Minsberg, 2020).
This guidance is typically in line with general health advice on the
benefits of physical activity independently of the global pandemic
(World Health Organization, 2020b).
On the other hand, considerably less attention has been
given to the potential psychological benefits of participating
in creative activities during COVID-19. For the purposes of
the present study, a creative activity is considered any activity
that involves the production of novel ideas or “expressing
oneself in an original and useful way” (Conner et al., 2016
p. 3). These activities include, for example, traditional artistic
pursuits such as painting and amateur music-making, as well
as less commonly regarded creative activities such as baking,
knitting, and mentally stimulating creative activities including
programming, language learning, and writing. Although not the
conventional representation of “creative” fine arts activities, these
latter pursuits facilitate novel creative expression, and may be
likened to the distinction between higher-level “professional”
and personal or “little” creative pursuits outlined in the Four
C Model of Creativity (Kaufman and Beghetto, 2009). To date,
analyses of web search trends and commentary articles have
highlighted increased public interest in cooking and baking
(Goldman, 2020; Public Health Agency, 2020), jigsaw puzzles
(McNeely, 2020), and a range of artistic pursuits (Willis, 2020)
during the COVID-19 pandemic, but empirical research is
currently lacking (Kiraly et al., 2020). The present study sought
to characterize changes in various domains of leisure during
COVID-19 (e.g., arts, exercise), and the relationship between
increased participation in leisure, motivations for and barriers
to pursuing activities, and psychological well-being. Specific
attention was given to how participation in creative activities
compared to participation in non-creative and physical and
outdoor pursuits. First, a brief review of the literature on
well-being during COVID-19, leisure and well-being, and the
interplay between leisure and well-being during COVID-19
follows below.
To date, research has suggested primarily negative effects of
COVID-19 on mental health and well-being, consistent with
reports on psychological health during past pandemics such as
SARS-CoV-1 and Ebola (Lau et al., 2006; Jalloh et al., 2018;
Brooks et al., 2020; Matias et al., 2020; Rajkumar, 2020). For
example, in an analysis of well-being in the United Kingdom
(UK) during COVID-19, Banks and Xu (2020) reported an
average 8.1% decrease in mental health indicators, with the
largest decreases observed among young women. Studies have
also reported increased incidence of depression and anxiety (Qiu
et al., 2020), health anxiety and financial worry (Tull et al.,
2020), and self-harm behaviors (Iob et al., 2020) associated with
the pandemic. However, a study by Foa et al. (2020) using
measures such as the UK “YouGov” mood tracker and web
search trends in English-speaking countries suggested negative
emotions rose sharply at the beginning of the pandemic but
fell after the implementation of lockdown measures, although
effects were differentially experienced across social and economic
groups. These variant findings suggest that more research is
needed on well-being during the COVID-19 pandemic, and
particularly on measures to promote mental health during
lockdown or isolation. Long-standing evidence indicates a
strong link between participation in leisure activities and well-
being (Kuykendall et al., 2018), including both fitness-related
and creative pursuits, and investigating engagement in these
activities during COVID-19 may offer informative insights for
the promotion of mental health.
Broadly speaking, participation in leisure activities is strongly
related to well-being across the lifespan (Adams et al., 2011;
Leversen et al., 2012; Ryu and Heo, 2018), and this relationship
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may have important implications for mental health during
COVID-19. For example, extensive meta-analytic review has
supported the relationship between physical leisure and well-
being (Wiese et al., 2018; Buecker et al., 2020). However, engaging
in creative pursuits such as arts (Wheatley and Bickerton, 2019)
and music (Fritz and Avsec, 2007) may also offer benefits for
psychological health. Generally, the association between well-
being and leisure is considered to be reciprocal (i.e., leisure
enhances well-being and well-being affects the choice or ability
to pursue leisure), but dominant psychological perspectives posit
a primarily bottom-up approach through which subjectively
valued leisure exerts direct influence on psychological well-being
(Newman et al., 2014). These theories make a critical distinction
between leisure engagement (i.e., participating in or having time
for leisure) and leisure satisfaction (i.e., the perceived value of
specific leisure activities) (Kuykendall et al., 2018). Although
leisure engagement is considered precursory to satisfaction, the
latter is ultimately thought to influence psychological well-being.
Specifically, Newman et al. (2014) propose that five
psychological mechanisms mediate the relationship between
leisure and well-being: work detachment-recovery, autonomous
motivation, mastery and skill development, meaning-making,
and social affiliation (known as the “DRAMMA” model). This
perspective is supported by empirical and meta-analytic findings
(Schimmack, 2008; Kuykendall et al., 2015), and suggests that
leisure activities are valued when they promote well-being
through at least one of these mechanisms. For example, previous
research on the motivations for pursuing creative activities
suggests that the strongest motivation is enjoyment, though
certain activities have also been linked to self-expression and
prosocial motives (Benedek et al., 2019). In the context of
COVID-19, the DRAMMA mechanisms may correspond with
the motivations for pursuing leisure activities. For example,
increasing time on activities to cope with anxiety may not
be enough to reduce stress related to the pandemic (Balhara
et al., 2020; Duncan et al., 2020). Similarly, differences in
well-being might be anticipated between those who participated
in leisure to occupy additional free time and those motivated
by intrinsic reasons (e.g., developing a new skill or seeking
creative expression), with the pursuit of valued leisure acting
through psychological mechanisms to enhance well-being. To
this end, the present study investigated both changes in leisure
engagement as well as the underlying psychological motivations,
with particular attention given to the impact of motivations such
as seeking creative expression and mental stimulation.
Taken together, the study of leisure activities and well-
being during COVID-19 has been approached from several
perspectives, namely: (1) identifying the populations that have
experienced increased time available for leisure; (2) determining
the activities on which added leisure time has been spent; and
(3) identifying the protective or maladaptive characteristics of
these activities. In the first instance, increased availability of free
time during COVID-19 has been disproportionately observed
across the population. While many individuals working from
home have experienced more time available for leisure, frontline
workers and those with additional caring responsibilities may
have found their free time more limited: A survey by the
UK Office of National Statistics (ONS) found that low-income
households reported less free time available during COVID-19
due to undertaking additional paid working hours, accentuating
that increased time for leisure is not a universal experience
(Office of National Statistics, 2020). Additionally, the experience
of working from home has had variable effects on stress and
productivity, allowing more leisure time for some and less for
others (Ford et al., 2020). Similarly, research has also revealed
differences in the pursuit of physical activity during COVID-19
based on gender, age, and annual household income (Smith et al.,
2020). The current study therefore considered perspectives from
both those who increased and those who decreased time on
leisure activities during COVID-19, looking at motivations for
leisure among the former and barriers to leisure among the latter.
The Office of National Statistics (2020) survey also found that,
on average across the population, British adults spent ∼1 hour
less on transport and 44min more on leisure activities daily
during lockdown, with gardening, do-it-yourself (DIY) activities,
resting, video chatting, and online streaming experiencing the
greatest average increase compared to 2014–15. Similar findings
reported by The New York Times market research revealed
that since the start of COVID-19, Americans have increased
their monetary expenditure on home improvement, gaming,
and video streaming, while decreasing spending on movie
theaters, travel, and fitness (among other activities; Leatherby
and Gelles, 2020). However, both studies focused on overall
changes in leisure engagement at the population level (i.e.,
activities that increased or decreased), but not the corresponding
psychologicalmotivations or their relationship to individual well-
being. Moreover, these studies generally explored a limited range
of leisure activities (e.g., socializing, media use, and outdoor
activities) but did not extend to creative pursuits.
Empirical research has reported similar findings. For example,
a study on behavior during lockdown in Spain reported
engagement in telephone and video calls (in∼97% of responses),
social media usage (85%), streaming or watching TV (79%),
reading (52%), and physical exercise (49%) (Rodriguez-Rey
et al., 2020). Engaging in leisure during the preceding 24
hours was related to lower psychological stress, anxiety, and
depression. Similarly, in Ireland, Lades et al. (2020) reported
that outdoor activities (going for walks, gardening, and exercise),
engaging in hobbies, and childcare were associated with positive
emotions (happiness, relaxation, and energy levels) using a day-
reconstruction method.
To date, an abundance of research has emphasized the
benefits of physical leisure during COVID-19, such as walking
or running (Carriedo et al., 2020; Chtourou et al., 2020; Lesser
and Nienhuis, 2020; Maugeri et al., 2020; Slimani et al., 2020).
These findings are consistent with reports from the SARS-CoV-
1 outbreak, in which ∼35–40% of respondents reported more
time spent on rest, relaxation, or exercise, and participation in
these activities was associated with decreased stress perceptions
(Lau et al., 2006). However, others have drawn attention to
the potentially negative effects of certain activities including
excessive internet and pornography use (Mestre-Bach et al.,
2020) and gaming addiction (King et al., 2020; Ko and
Yen, 2020), although exercise-based gaming during COVID-19
may have benefits for mental health (Viana and de Lira,
2020).
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On the other hand, relatively little attention has been paid to
the potential psychological effects of engaging in creative leisure
activities during COVID-19, and the few studies conducted
have focused primarily on behaviors in specific populations.
For example, musical therapy interventions in Italy were shown
to improve the well-being of staff working with COVID-19
patients (Giordano et al., 2020). Similarly, engaging in creative
writing activities during lockdown in the United Kingdom
was related to higher well-being in children and adolescents
(Clark et al., 2020). The potential benefits of dance (Chtourou
et al., 2020) and art therapy (Braus and Morton, 2020; Carr,
2020) have also been discussed. However, very little research
has investigated the pursuit of creative leisure activities during
COVID-19 among adults in home settings. Moreover, these
studies generally focused on engagement in conventional creative
activities (e.g., fine arts), but not every day personal expressions
of “little” creativity in the form of activities such as baking
or gardening (Kaufman and Beghetto, 2009). Thus, while
most findings suggest positive effects of physical leisure on
mental health during COVID-19, more research is needed
on creative leisure activities, the motivations for pursuing
leisure, and the association between leisure and well-being
during COVID-19.
The present study sought to extend research on leisure and
well-being during COVID-19 using a large-scale international
survey comprising 3,827 participants. While the studies reviewed
above primarily investigated leisure activities during the early
stages of COVID-19 lockdown (March or April 2020 in most
areas), the present research was conducted in late May to early
June 2020, and therefore inquired about activities pursued during
an extended COVID-19 period (compared to, e.g., the preceding
24 h, as is more commonly explored), with particular attention
given to the pursuit of creative activities. The following questions
were investigated:
(1) Were participant demographic characteristics (e.g., age,
gender, and employment status) associated with increased
time on leisure activities during COVID-19?
(2) Was increased time on activities during COVID-19 more
likely in certain domains of leisure (e.g., creative arts, music)
than others (e.g., sports and outdoor pursuits)?Were creative
activities generally more likely to be taken up than non-
creative activities?
(3) Did (i) increasing time on leisure and (ii) taking up
new leisure activities predict well-being over and above
potential confounding variables (e.g., age, gender, and
employment status)?
(4) Was increased participation in certain domains of leisure
(e.g., arts, music, and sports) predictive of well-being?
How did the relationship between well-being and creative
activities compare to that with non-creative activities?
(5) What were the overarching (i) motivations for and (ii)
barriers to leisure during COVID-19, and were these factors
predictive of well-being?
The operationalization of these questions is further described in
the Materials and Methods section below.
MATERIALS AND METHODS
Participants
A total of 5,263 participants were recruited through email,
social media (e.g., Facebook, Twitter, and Reddit), and online
referrals. The survey was advertised as “a study about keeping
busy during COVID-19” and participants were invited to share
their experiences of leisure time during the pandemic. Due to
the nature of survey research, the sample was likely affected
by self-selection bias, i.e., completed by those with the time or
inclination to do so. Thus, the primary data analyses investigate
leisure experiences among those who increased ormaintained the
same amount of time spent on activities during the pandemic,
taking into account that this is not necessarily representative of
the entire population. Barriers to leisure are also explored in a
smaller sub-analysis (see Barriers to Leisure).
Before starting the survey, all participants provided informed
consent and confirmed that they satisfied the two following
inclusion criteria: (1) they were at least 16 years of age; and
(2) they were living in an area that was or had previously
been affected by COVID-19. Participants below 16 years
of age or who indicated that they were not living in an
area affected by COVID-19 were unable to proceed to the
survey. No other restrictions were made on place of residence
or other demographic characteristics. Because demographic
characteristics were not known prior to recruitment, they are
described in the first section of the Results. All responses
were anonymous and no monetary compensation was offered.
The study received full ethical approval from the School
of Psychology and Wellbeing Ethics Committee, University
of Buckingham.
Participant attrition occurred throughout the survey. The
majority of attrition occurred immediately after question eight
(63.8% of total dropout), when participants were asked to list
leisure activities using open-ended fields. The absence of activity
data for these participants rendered their responses unworkably
incomplete, and 3,827 participants who submitted data for at
least one activity were retained in the final analysis (see Data
Reduction and Coding). Analyses of missingness for the excluded
1,736 participants are described in the subsequent paragraph.
Figure 1 depicts the survey sequence and attrition at each stage:
there was further attrition throughout the survey, with the final
number of participants totaling to 3,513.
Little’s MCAR (“missing completely at random”) test was
run for participants (n = 5,165) who completed the first
page of demographic questions. Results indicated three patterns
of missingness through the retention point, consistent with
dropout occurring after each page, χ2(11) = 144.71, p < 0.001.
Binomial regression indicated that demographic characteristics
were significantly associated with dropout, χ2(13) = 176.75, p
< 0.001: Attrition was more likely among males [comparison
group: female; odds ratio (OR) = 1.85, Wald’s z = 9.07, p <
0.001, 95% CI 1.62–2.12] and younger participants (OR = 0.99
per year increase above mean= 33.1 years, z=−4.99, p < 0.001,
95% CI 0.98–0.99). Results should be interpreted in light of these
potential confounds.
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FIGURE 1 | Survey sequence and attrition flowchart.
Materials and Measures
The survey was administered online using SurveyMonkey R©
(www.SurveyMonkey.com, San Mateo, California) and consisted
of four sections: demographic details, the World Health
Organization Five Well-Being Index, leisure activities inventory,
and a leisure motivations questionnaire. Each section is described
below, although not all data are reported as they do not fall within
the scope of the current article. The full questionnaire can be
found in the Supplementary Material.
Demographic Details
Demographic questions were divided between the first and final
pages of the survey to minimize dropout while allowing sufficient
data collection for missingness analyses (Teclaw et al., 2012;
Hochheimer et al., 2016). Participants indicated their age, gender,
level of educational attainment, country of residence, and social
distancing status on page one. On the final page, participants
provided brief household details (number of and relationship
to other cohabitants and whether any household members were
vulnerable to COVID-19), their employment status, and most
recent occupation.
World Health Organization Five Well-Being Index
The World Health Organization Five Well-Being Index (WHO-
5) is a short measure of global well-being (Topp et al., 2015). It
consists of five items rated on a 6-point Likert scale (0–5), the
sum of which is multiplied by four to yield a global score out
of 100. The instrument has been used in previous psychological
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research to investigate well-being in relation to coping strategies,
psychosocial health, and work-life balance, and has demonstrated
satisfactory construct validity in a range of health-related settings
(Topp et al., 2015; Yang et al., 2018). Items were presented in
random order for each participant. The scale was followed by
a 5-point Likert question about time perception (“compared to
last year, I feel that time is passing:” 1 = very slowly to 5 = very
quickly) on the same page.
Leisure Activities Inventory
Participants listed up to 10 pre-pandemic leisure activities (five
active and five passive) that they pursued “during a typical
month last year.” They were told a leisure activity was “any
pastime you pursued or participated in because you wanted
to,” and were provided with examples of three active (playing
sports, learning languages, and woodworking) and three passive
activities (watching sports, listening to music, and going to
the movies). The active/passive distinction was used to classify
activities during the coding stage. Response fields were open-
ended and restricted to 35 characters, following the method of
Friedlander and Fine (2016). On the subsequent page, leisure
activities were carried forward into pre-populated fields, and
participants were asked to rate whether they spent more, less, or
the same amount of time on each during COVID-19 compared
to the previous year. Although not as precise as requesting the
exact number of hours or minutes per day on each activity,
these categories were used to provide a broad-brush picture while
reducing participant dropout, and parallel the categories used
by Constandt et al. (2020) in their study on exercise during
lockdown in Belgium.
The ratings for “old” activities were followed by the question:
“Did you take up any new activities during COVID-19?” Those
who answered “yes” were invited to list up to six further activities
(three passive and three active) and indicate whether each
was a brand new or rediscovered former interest. Finally, all
participants indicated whether they felt they had generally spent
more, less, or the same amount of time overall on leisure activities
during COVID-19 compared to the previous year. This question
resulted in two pathways: Those who answered “more” or “the
same” proceeded to the leisure motivations questionnaire, and
those who answered “less” were asked about barriers to leisure,
as shown in Figure 1.
Leisure Motivations
Participants were asked to rate their agreement with 40 leisure
motivations using a 5-point Likert scale (1 = not at all to 5 =
very much so). Items were adapted from Crandall (1980) and
Beard and Ragheb’s (1983) Leisure Motivations Instrument, and
included statements such as “to be creative” or “to help get
the family together more.” Additional items (e.g., “to get away
from the news about current events”) specific to the pandemic
circumstances were also included for exploratory analysis. Item
order was randomized for each participant.
Barriers to Leisure Engagement
Participants who reported spending less time on leisure activities
during COVID-19 were asked to rate their agreement with 16
reasons on a 5-point Likert scale (1 = does not describe me at all
to 5 = describes me very well). The framework for these items
was adopted from Fox, Morrow-Howell, Herbers, Battista and
Baum (2017) barriers to leisure in older populations (lack of
opportunity, interest, companionship, and physical capability),
repurposed for multiple age groups in the context of COVID-19.
Item order was randomized for each participant.
Leisure Continuation
Leisure activity responses (both old and new/rediscovered) were
carried forward for each participant into pre-populated fields.
Participants were asked to rate the likelihood that they would
continue each after COVID-19 on a 5-point Likert scale (1 =
definitely not to 5= definitely).
Data Reduction and Coding
Data Reduction
In total, participants generated 31,389 leisure activities, reduced
to 31,017 activities after removal of “null” fields (n = 372) such
as “NA” or “nothing else” (participants were instructed to leave
unused fields blank, and this was upheld for the remaining
99.6% of null responses). For the purposes of statistical analyses,
activities were also excluded (n = 475) if participants did not
indicate: (1) whether they had spent more, less, or the same
amount of time on the activity during COVID-19 (for old
activities); or (2) whether the activity was a brand new or
rediscovered former interest (for new activities). This reduced
the total activity count to 30,542. At this stage, participants
who contributed only “null” activities or skipped all ratings but
continued the survey (n = 9) were also excluded. Together with
those who exited the survey prior to rating any activities (n
= 1,427), this brought the total participant count to 3,827, as
described in the section Participants.
Leisure Activity Coding
The remaining 30,542 leisure activities were each assigned
a specific activity code, such as “houseplant gardening,” or
“drawing.” A total of 243 unique activities were identified using
the classification in the Leisure Activities Finder (Holmberg et al.,
1997). Where no immediate match was found, data were coded
using the closest match in the occupational/educational indexes
of the RIASEC coding manual (Gottfredson and Holland, 1996).
These activities were further grouped into 12 general domains or
“activity categories” derived from the classification system used
by Friedlander and Fine (2016). Of these, six categories were
considered to represent “creative” activities and six representing
non-creative activities. The creative categories were as follows:
• Consumption of creative content (e.g., listening to music,
watching a play, and visiting an art museum)
• Fine arts (e.g., painting, drawing, and sculpting)
• Home crafts and artisanship (e.g., gardening, cooking/baking,
and knitting)
• Musical and performing arts (e.g., playing an instrument,
singing, and acting)
• Niche and IT interests (e.g., building miniature models,
programming, and aquarium maintenance)
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• Reading, writing, and languages (e.g., reading, creative writing,
and translating).
The non-creative activities were as follows:
• Mind games (e.g., video games, jigsaw puzzles,
and crosswords)
• Public service and leadership (e.g., club organizing, coaching,
and volunteering)
• Socializing, food, and relaxation (e.g., visiting friends,
watching TV/movies, and dining out)
• Sports and outdoor pursuits (e.g., running, football, and going
to the gym)
• Travel (e.g., local or international travel, leisure driving)
• Unspecified work or study activity (e.g., studying, working).
A frequency count of the activities by category can be found
the Supplementary Materials. The resulting 12-level categorical
variable was used in subsequent statistical analyses to evaluate
changes in leisure engagement during COVID-19. All activities
were coded by one rater and a random sample of 1,000 activities
was coded by a second rater: Interrater agreement for the 12
upper-level categories was 96.8%, and the first rater’s codings
were therefore accepted.
RESULTS
As outlined in the Introduction, the study sought to answer five
key questions, each of which is addressed in a subsection below.
All statistical analyses were carried out in R (4.0.2) with an alpha
level of p < 0.05 (R Core Team, 2020).
Descriptive Statistics
Participant Demographics
Participant demographics and mean well-being scores for
each group are shown in Table 1. Most participants were
female (65.8%), university-educated (43.8%), and living in the
United States (49.8%) or the United Kingdom (25.2%). The
majority of participants reported living with at least one
other person (89.0%) in a household not considered clinically
vulnerable to COVID-19 (55.7%). Nearly all participants
reported currently or previously practicing social distancing
(97.8%), with those working from home (37.4%) comprising the
most represented group.
Leisure Activities
Overall, participants reported a total of 30,542 leisure activities,
from which 243 unique activities were identified. These activities
were further classified into the broad leisure domains specified
previously (fine arts, home crafts and artisanship, etc.) for
statistical analyses. The top 10 individual activities (from n
= 243) most likely to increase and/or to be taken up as
new activities during COVID-19 are shown in Table 2: the
majority were creative activities. Watching TV, online streaming
services, and movies comprised 20.2% of all increased activities
and 7.0% of new activities. The other top increased activities
included listening to music (8.4%), reading (8.3%), knitting
(6.9%), and video games (6.0%). The most common new
TABLE 1 | Participant demographics.
Mean (SD) N WHO-5 Mean (SD)
Age 33.06 (12.63) 3,827 49.34 (19.13)
% Sample N WHO-5 Mean (SD)
Gender
Female 65.80 2,518 47.98 (19.13)
Male 31.25 1,196 53.20 (18.59)
Non-binary 2.12 81 36.15 (13.70)
Undisclosed 0.73 28 46.71 (22.02)
Other 0.10 4 37.00 (16.45)
Education
University degree 43.79 1,676 48.79 (18.41)
Master’s degree 19.05 729 50.13 (19.15)
High school 16.67 638 50.08 (19.88)
Vocational/professional training 10.35 396 50.94 (20.22)
Doctorate 7.21 276 48.07 (19.87)
Other 2.93 112 45.89 (18.80)
Country of residence
United States 49.73 1,903 49.21 (18.67)
United Kingdom 25.24 966 48.91 (20.33)
Canada 7.00 268 49.66 (18.59)
Germany 2.87 110 51.31 (19.36)
Netherlands 1.99 76 48.53 (17.63)
Australia 1.86 71 49.01 (18.30)
Other (68 countries) 11.31 433 50.41 (19.08)
Practicing social distancing
Yes, some restrictions lifted 64.20 2,457 49.45 (18.87)
Yes, currently 31.67 1,212 48.98 (19.52)
No 2.17 83 49.30 (21.34)
Previously, all restrictions lifted 1.96 75 51.68 (18.79)
Number of cohabitants
2–4 others 46.77 1,643 48.63 (19.35)
One other person 38.06 1,337 50.79 (19.14)
Living alone 10.99 386 48.55 (19.11)
5–7 others 3.91 137 47.82 (17.53)
8–9+ others 0.29 10 49.20 (22.31)
COVID-19 household vulnerability
No 55.74 1,958 50.93 (18.99)
Yes 38.91 1,367 47.60 (19.44)
Unsure/undisclosed 5.35 188 46.77 (18.30)
Employment status
Employed, working from home 37.38 1,313 49.90 (18.76)
Student 15.97 561 48.51 (18.18)
Employed, physically attending
work
14.38 505 48.62 (19.40)
Unemployed, not receiving
financial compensation
7.54 265 45.89 (19.76)
Unemployed, receiving financial
compensation
7.12 250 50.56 (17.43)
Employed on paid leave 5.86 206 51.51 (21.06)
Retired 4.33 152 58.71 (20.27)
Stay-at-home parent 3.42 120 45.10 (19.95)
Other 4.01 141 46.50 (20.24)
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TABLE 2 | Top 10 increased time and new leisure activities during COVID-19.
Increased old activities (n = 8,354) New activities (n = 6,665)
Activity Total increased activities (%) Activity Total new activities (%)
Watching TV/streams/movies 20.22 Watching TV/streams/movies 6.99
*Listening to music 8.38 *Sewing/embroidery 5.63
*Reading 8.31 *Knitting/crochet 4.83
*Knitting/crochet 6.91 *Reading 4.49
Video games 5.96 *Baking 3.90
*Cooking 3.67 *Gardening 3.74
*Playing instrument 3.47 *Languages 3.65
*Gardening 2.97 Running 3.54
*Baking 2.90 *Playing instrument 3.47
*Sewing/embroidery 2.79 Audiobook/podcast/radio 3.29
*Indicates activities allocated to creative categories.
TABLE 3 | Demographic characteristics and leisure activity engagement.
More time (%) Same amount of time (%) Less time (%) N
Gender
Female 68.43 17.67 13.90 2,331
Others (Non-binary, Other, Undisclosed) 64.08 25.24 10.68 103
Male 61.72 21.96 16.31 1,079
Social distancing status
Yes, currently 69.39 17.56 13.05 1,088
Yes, some restrictions lifted 65.79 19.65 14.56 2,280
Previously, all restrictions lifted 64.71 13.24 22.06 68
No 36.36 35.06 28.57 77
Household vulnerability to COVID-19
Unsure/undisclosed 69.15 17.02 13.83 188
No 66.19 20.07 13.64 1,958
Yes 65.91 18.14 15.95 1,367
Employment status
Unemployed, receiving financial compensation 82.80 8.80 8.40 250
Employed on paid leave 82.52 6.31 11.17 206
Unemployed, not receiving financial compensation 79.26 13.96 6.79 265
Student 75.22 14.97 9.80 561
Other 63.83 21.99 14.18 141
Employed, working from home 61.54 22.47 15.99 1,313
Retired 60.53 25.00 14.47 152
Stay-at-home parent 55.83 17.50 26.67 120
Employed, physically attending work 51.68 26.53 21.78 505
activities included sewing/embroidery (5.6%), knitting/crochet
(4.8%), reading (4.5%), and baking (3.9%), although these totals
describe the present sample and should not necessarily be
generalized to the wider population (see Limitations). Generally,
participants also wanted to continue the vast majority of
activities after COVID-19, rating 72.3% of all activities a “5”
or “definitely” and 87.1% of activities a “4” or “5” on the
1–5 scale.
Demographic Characteristics and Leisure
Engagement
The first objective was to identify demographic characteristics
associated with leisure engagement during COVID-19.
Participants (n = 3,513) who completed all demographic
questions were included in the analysis. The dependent variable
was a 3-level ordinal response to the item, “In general, compared
to this time last year, I feel I am spending”: (1) less time;
(2) the same amount of time; or (3) more time overall on
leisure activities during COVID-19. Because the outcome was
a categorical variable with implied order (i.e., less to more),
a proportional odds model was fitted [also known as ordinal
logistic regression; see Harrell (2015), for further discussion].
Statistical analyses were performed using the R “Ordinal”
package (Christensen, 2019). Employment status, gender,
age, social distancing status, and household vulnerability to
COVID-19 were fitted as predictors.
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TABLE 4 | Type II analysis of effects deviance table with Wald Chi-square tests.
Df Chi-square P-value
Gender 4 30.42 <0.001***
Age 1 7.35 0.007**
Social distancing 3 13.55 0.004**
COVID-19 vulnerability 2 3.03 0.215
When fitted as a partial proportional odds effect, employment status was not computed
in the analysis of effects table despite contribution to model fit; the estimated effect
before refitting was χ2 (8) = 132.99, p < 0.001 with further improvement after relaxing
the assumption of parallel lines, χ2 (8) = 22.04, p = 0.005.
**p < 0.05, ***p < 0.001.
Percentages are displayed in Table 3. In general, most
individuals reported increasing time on leisure activities, with
some variation observed. A Likelihood-ratio test of null and
fitted models indicated that a model containing gender, age,
social distancing status, COVID-19 household vulnerability and
employment status significantly predicted leisure engagement
during COVID-19, χ2(18) = 222.28, p < 0.001, AIC = 5931.80.
However, the assumption of parallel lines was violated for
employment status (i.e., the slopes were not consistent across all
levels of the outcome). Employment status was thus refitted as
a partial proportional odds effect, meaning that two threshold
coefficients were generated comparing the likelihood of “less”
to “same or more” and “less or same” to “more” (instead of
one overall coefficient), improving model fit χ2(8) = 22.04, p
= 0.005, AIC = 5925.73, Nagelkerke’s R2 effect size = 0.08. The
assumption was not violated for the other predictors. As shown
in Table 4, all predictors were significant except COVID-19
household vulnerability.
Odds ratios (ORs) were computed for coefficient analyses.
ORs compare the relative likelihood of an outcome to a baseline
“reference” group, where OR = 1 is chance level. For example,
an OR of 1.5 reflects a likelihood of 1.5 to 1, or 50% greater
likelihood. In general, ORs > 1 suggest an outcome is more
likely, and ORs < 1 suggest an outcome is less likely. The 95%
confidence interval (CI) reflects the precision of the estimate, in
which a smaller range is considered more precise [see Szumilas
(2010), for further discussion].
Coefficient analysis indicated that increased leisure
engagement was more likely among females (reference group:
male; OR = 1.50, Wald’s z = 5.11, p < 0.001, 95% CI 1.28–1.75),
and less likely among older individuals (OR = 0.99 for each year
increase above mean = 33.2 years, z = −2.71, p = 0.007, 95% CI
0.98–1.00) and those who were not practicing social distancing
(reference: currently social distancing; OR = 0.44, z = −3.63, p
< 0.001, 95% CI 0.28–0.69).
For employment status, two threshold coefficients were
estimated comparing the likelihood of “less time” to “same
or more” and “more time” to “less or same” due to refitting
as a partial proportional odds effect. Those more likely to
decrease time on leisure activities included stay-at-home parents
(reference: working from home; OR = 2.05, z = 3.24, p = 0.001,
95% CI 1.33–3.17) and those physically attending work (OR =
1.32, z = 2.05, p = 0.04, 95% CI 1.01–1.72). Those more likely
to increase time on leisure activities (i.e., less likely to choose
“same” or “less,” resulting in an OR< 1) were students (reference:
working from home; OR = 0.55, z = −4.72, p < 0.001, 95%
CI 0.43–0.71) and those employed on paid leave (OR = 0.35,
z = −5.40, p < 0.001, 95% CI 0.24–0.52), unemployed without
financial compensation (OR = 0.41, z = −5.43, p < 0.001, 95%
CI 0.30–0.57), and unemployed with financial compensation (OR
= 0.33, z =−6.28, p < 0.001, 95% CI 0.23–0.46).
In summary, increased time on leisure activities was generally
observed across all groups, but was more likely among females
than males, and less likely among older persons (progressively
decreasing above mean age 33.2 years) and those who were
not practicing social distancing. Compared to those working
from home, students, individuals employed on paid leave, and
unemployed individuals were more likely to increase time on
leisure activities, while those physically attending work and stay-
at-home parents were more likely to decrease time on activities.
Leisure Engagement and Activity Domains
In contrast to who was more likely to increase time on leisure
activities during COVID-19, the second objective was to identify
the particular leisure domains on which time was more likely
to increase, looking specifically at how participation in creative
activities compared to sports and outdoor pursuits. N = 30,542
activities were analyzed from n= 3,827 participants. A multilevel
binomial model was fitted with “new” or “increased time”
activities coded as 1 and “decreased or “same amount of time”
activities coded as 0. A binomial model was fitted because
“same amount of time” comprised fewer than 15% of responses
and a proportional odds model violated the assumption of
parallel lines. Estimates from the proportional odds model
were compared with those from partial proportional odds and
binomial models and approximate equivalence was observed
(i.e., similar confidence intervals and no change in significance
levels). The binomial model was determined to be the most
parsimonious. Random intercepts were fitted for participants
to account for non-independence of multiple observations (i.e.,
individuals usually listed more than one activity). The twelve-
level factor comprising the activity categories was fitted as a
predictor. The R package “lme4” was used for model building
(Bates et al., 2015).
A likelihood-ratio test of null and fitted models indicated
that activity category significantly predicted leisure engagement
during COVID-19, χ2(11) = 4264.4, p < 0.001, with pseudo
R2 effect size = 0.16 to 0.18 for the activity category effect
(explaining 16–18% of the variance) and pseudo R2 = 0.21
to 0.24 (21–24% of the observed variance) for the full model
containing activity category and random intercepts (R2 estimates
were computed using the “MuMIn” package in R; Nakagawa and
Schielzeth, 2012).
Predicted probabilities are shown in Figure 2. “Sports and
outdoor pursuits” was used as the reference level for OR
estimates, as previous studies such as those reviewed above
have focused primarily on engagement in physical activities.
Compared to sports and outdoor pursuits, activities on which
time was more likely to increase included home crafts and
artisanship (OR = 8.08, Wald’s z = 46.38, p < 0.001, 95% CI
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FIGURE 2 | Probability of taking up or increasing time on leisure activities during COVID-19 predicted by activity category. * indicates activities allocated to creative
categories.
7.40–8.83), mind games (OR = 5.41, z = 27.24, p < 0.001, 95%
CI 4.79–6.10), niche and IT interests (OR = 4.48, z = 16.78, p
< 0.001, 95% CI 3.76–5.33), fine arts (OR = 3.83, z = 16.67, p
< 0.001, 95% CI 3.27–4.48), reading, writing and languages (OR
= 3.69, z = 25.48, p < 0.001, 95% CI 3.34–4.08), musical and
performing arts engagement (OR = 2.66, z = 16.01, p < 0.001,
95% CI 2.36–2.99), and social, food, and relaxation activities (OR
= 2.16, z = 19.85, p < 0.001, 95% CI 2.01–2.34). Activities on
which time was less likely to increase compared to sports and
outdoor pursuits included travel (OR = 0.06, z = −8.88, p <
0.001, 95% CI 0.04–0.12) public service and leadership (OR =
0.54, z = −3.81, p = 0.001, 95% CI 0.40–0.74), and creative
consumption (OR = 0.90, z = −2.16, p = 0.03, 95% CI 0.82–
0.99). Engagement in unspecified work/study activities was not
significantly different from sports and outdoor pursuits.
Collectively, a model comparing the likelihood of increasing
creative compared with non-creative activities indicated
significant differences, χ2(1) = 853.63, p < 0.001, with pseudo
R2 = 0.03 for the category effect and 0.08 to 0.09 for the full
model. Time on creative activities was more likely to increase
than non-creative activities, OR = 2.02, Wald’s z = 28.90, p <
0.001, 95% CI 1.93–2.12.
In summary, activity category was a significant predictor of
leisure engagement during COVID-19. Compared to sports and
outdoor physical activities, participation in creative activities
including home crafts and artisanship, niche and IT interests,
reading, writing and languages, fine arts, and musical and
performing arts were all more likely to increase. Time spent on
non-creative such as mind games and social, food, and relaxation
activities were also more likely to increase. In contrast, time
spent on travel, public service and leadership activities, and
creative consumption were significantly less likely to increase.
This suggests that participation in active creative pursuits was
generally much more likely to increase during COVID-19
than participation in sports and outdoor activities, as well as
more likely to increase than time on non-creative activities
more generally.
Leisure Engagement and Well-Being
The third objective was to determine whether leisure engagement
(less/same/more) and participation in new leisure activities
(yes/no) were associated with well-being during COVID-19
over and above potential confounding variables (age, gender,
educational attainment, employment status, cohabitation,
household COVID-19 vulnerability, and social distancing).
These variables were selected due to their influence on subjective
well-being across the lifespan (Dolan et al., 2008) or during
COVID-19 (Foa et al., 2020) although their extension to the
WHO-5 was not definitively known. A multiple linear regression
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TABLE 5 | WHO-5 well-being type II F-test analysis of effects.
Df F value P-value
Age 1 90.63 <0.001***
Gender 4 32.51 <0.001***
Education 5 1.80 0.109
Employment status 8 2.92 0.003**
Number of cohabitants 1 3.05 0.081
COVID-19 vulnerability 2 15.94 <0.001***
Social distancing 3 0.57 0.634
Time on leisure activities 2 86.98 <0.001***
New leisure activities 1 1.41 0.235
**p < 0.05, ***p < 0.001.
model containing the confounds significantly predicted well-
being, F(24,1) = 12.52, p < 0.001, adjusted R
2 = 0.07 and the
addition of time spent on activities and new activities further
improved model fit, F(3,24) = 62.01, p < 0.001, adjusted R
2 =
0.12, explaining an additional 5% of the variance in well-being.
However, only time spent on activities significantly added to the
model, while taking up new activities did not (see Table 5).
As shown in Table 5, age, gender, employment status, and
COVID-19 household vulnerability were significant predictors of
well-being: Coefficient estimates for these effects can be found
in Supplementary Table 1. Importantly, higher levels of leisure
engagement positively predicted well-being (reference group:
less time; more time = 12.08 points, t = 13.19, p < 0.001,
95% CI 10.28–13.88; same amount of time = 9.77 points, t =
9.13, p < 0.001, 95% CI 7.67–11.87). In summary, increasing
or maintaining levels of leisure engagement during COVID-19
predicted higher well-being.
Leisure Domains and Well-Being
In contrast to the previous section, which established whether
overall leisure engagement predicted well-being (i.e., spending
more, less, or the same amount of time on activities in general),
the fourth objective was to identify whether increased time
on specific activities predicted well-being, taking into account
the same demographic confounds. This was to determine
whether engagement in creative activities predicted higher
well-being outcomes, as was expected for sports and outdoor
pursuits (Chtourou et al., 2020). N = 28,345 activities were
analyzed from n = 3,513 participants who completed the
full questionnaire. Because well-being was observed once per
participant, effects were estimated at the subject level. Twelve
“category scores” ranging from 0 to 1 were computed for each
participant representing relative increase in leisure engagement
during COVID-19.
First, individual activities were coded as 0 if participants
reported spending “less” or “same amount of time” on each
during COVID-19 and 1 if “more time” or “new activity,”
following the coding scheme used in the “Leisure engagement
and activity classification” section above. The sum of the scores
for each category was then divided by the total number of
activities given for that category (for example, if a participant
listed 3 “arts” activities rated more [1], more [1], and less [0],
their category score was 2/3 or 0.67, reflecting 67% increase in
arts activities). If a participant did not provide any activities for
a category, then a weight of zero was assigned. This resulted
in 12 overall category scores ranging from 0 to 1, with 1
representing 100% increased time on activities in that category
during COVID-19.
The 12 scores were fitted as predictors of well-being over
and above the confound-only model using multiple linear
regression, F(12,24) = 11.99, p < 0.001, adjusted R
2 = 0.10.
Slope coefficients are shown in Figure 3 (as very few participants
reported increased time on travel activities, the large confidence
interval reflects the uncertainty of this estimation). Well-being
was significantly predicted by increased time on sports and
outdoor pursuits (estimate = 6.69 points higher for those who
increased time on all activities in this category, t = 7.82, p <
0.001, 95% CI 5.01–8.37), niche and IT interests (3.86 points,
t = 3.61, p < 0.001, 95% CI 1.76–5.95), reading, writing and
languages (3.79 points, t = 5.46, p < 0.001, 95% CI 2.43–5.15),
home crafts and artisanship (3.29 points, t= 4.57, p< 0.001, 95%
CI 1.88–4.69, and activemusical and performing arts engagement
(2.76 points, t = 2.85, p = 0.004, 95% CI 0.86–4.65). Increased
time on social activities predicted lower well-being (−1.98 points,
t = −2.60, p = 0.009, 95% CI −3.48 to −0.49), and increased
time on mind games, service, work/study, fine arts, creative
consumption, and traveling were not significant.
Taken collectively, creative, noncreative, and sports activities
were each significant predictors of well-being, F(3,24) = 47.43, p
< 0.001, adjusted R2 = 0.11. Higher well-being was predicted by
increased time on creative activities (8.51 points higher, t = 8.51
p < 0.001, 95% CI 6.55–10.47) and sports and outdoor pursuits
(6.70 points higher, t = 7.87, p < 0.001, 95% CI 5.04–8.38).
Increased time on non-creative activities predicted lower well-
being (−2.15 points lower, t = −2.59, p = 0.009, 95% CI −3.78
to−0.52).
In summary, increased time on sports and outdoor pursuits
predicted the highest well-being outcomes, but increased time on
creative activities such as niche and IT interests, reading, writing
and languages, home crafts and artisanship, and active musical
engagement also predicted significantly higher well-being.
Leisure Motivations, Barriers to Leisure,
and Well-Being
The final objective was to determine the factor structure of
leisure motivations, barriers to leisure, and their association
with well-being.
Leisure Motivations
Exploratory factor analysis using an oblique rotation was
run for participants who completed the leisure motivations
questionnaire (n = 3,053). Eight factors were identified with
item loadings > 0.25 (three items, “to focus better on my work,”
“to change my daily routine,” and “to think about my personal
values” were removed with loadings < 0.25 on all factors),
explaining 40.5% of the variance in leisure motivations with
good fit, TLI = 0.93, RMSR = 0.02, RMSEA = 0.03. Factors
and item loadings are depicted in Table 6. Eight factors were
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FIGURE 3 | Well-being predicted by activity category. The intercept represents well-being scores when all predictors are fixed at zero. * indicates activities allocated to
creative categories.
extracted: (1) creativity and mental stimulation, which included
seeking to use one’s mind, practice skills and abilities, and to
be creative; (2) detachment, which included physical relaxation
and seeking to escape news or responsibilities; (3) competition,
which included wanting to compete with or demonstrate skills
to others; (4) social connection, which included maintaining
contact with family/friends and helping others; (5) distraction,
which included keeping busy and avoiding boredom; (6) social
avoidance, which included avoiding people and the community;
(7) control, which included seeking control, purpose, or to be
in charge; and (8) fitness, which included exercising and being
outside in natural surroundings.
Factor scores were computed using the ten Berge method for
oblique rotations (ten Berge et al., 1999; Revelle, 2017) and fitted
as predictors of well-being using multiple linear regression, F(8,1)
= 83.63, p < 0.001, adjusted R2 = 0.18. Descriptive statistics are
shown in Table 7 and coefficient estimates are shown in Figure 4.
Among individuals who reported spending more or the same
amount of time on leisure activities, higher scores on creativity
and mental stimulation (estimate = 4.66 points higher or ∼9%
higher per change in standard deviation, t = 11.89, p < 0.001,
95% CI 3.89–5.43), keeping fit (4.57 points, t = 13.73, p < 0.001,
95% CI 3.92–5.23), and seeking social connections (1.59 points,
t = 4.37, p < 0.001, 95% CI 0.88–2.30) predicted higher well-
being. Higher scores on detachment (estimate = −5.19 points
lower, t=−12.08, p< 0.001, 95%CI−6.04 to−4.35), distraction
(−1.50 points, t = −4.08, p < 0.001, 95% CI −2.23 to −0.78),
need for control (−1.41 points, t = −3.78, p < 0.001, 95% CI
−2.15 to −0.68), and competition (−1.28 points, t = −3.71, p <
0.001, 95% CI −1.95 to −0.60) predicted lower well-being, and
social avoidance was not significant.
In summary, motivations related to seeking mental
stimulation and creativity predicted the highest well-being
outcomes, followed closely by keeping fit and more distantly
by seeking social connections. Motivations related to feelings
of mental detachment, need for control, distraction, and
competition predicted lower well-being.
Barriers to Leisure
Exploratory factor analysis using an oblique rotation was run for
those who completed the barriers to leisure questionnaire (n =
520). Five factors were identified with item loadings >0.25 (one
item, “I have caring responsibilities [excluding childcare],” was
excluded with loadings <0.25 on all factors), explaining 42.9% of
the variance in barriers to leisure with good fit, TLI= 0.95, RMSR
= 0.02, RMSEA= 0.04. Factors and item loadings are depicted in
Table 8. Five factors were extracted: (1) mental health problems,
which included feeling depressed, anxious, or having difficulty
concentrating; (2) home responsibilities, which included working
from home, childcare, and less free time available; (3) lack of
resources, which included financial problems or inhibited access
to transportation; (4) work, or physically attending one’s place of
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Practice skills and abilities 0.78
Learn what I am capable of 0.59
Be creative 0.56
Be good at something 0.56
See the results of my efforts 0.52
Use my mind 0.51
For the excitement 0.28
Manage stress 0.75
Let my mind slow down 0.73
Improve mood 0.57
Relax physically 0.52
Get away from responsibilities 0.42
Get away from news 0.33
Make others think highly of me 0.74
Show others I could do
something
0.65
Because of the competition 0.45
Keep contact with family/friends 0.74




Talk to new people 0.38
Keep busy 0.78
Avoid boredom 0.74
Get away from civilization 0.80
Avoid people 0.62
Feel as though I am in control 0.54
Feel that I am nurturing
something
0.47
Give me a sense of purpose 0.46
Be in charge or run things 0.40
Exercise or keep in shape 0.74
Be close to nature 0.56
TABLE 7 | Leisure motivations factor score descriptives (n = 3,053).
Mean SD Median
Distraction 4.15 1.05 4
Creativity/mental stimulation 3.88 1.17 4
Detachment 3.69 1.27 4
Control 3.10 1.44 3
Fitness 3.07 1.51 3
Avoidance 2.80 1.46 3
Social connection 2.30 1.29 2
Competition 2.04 1.27 1
Minimum/maximum range = 1–5 for all factors.
work; and (5) social restrictions, which included closure of leisure
facilities and limited social opportunities, particularly in relation
to student life (i.e., co-occurring with studying responsibilities).
Factor scores were computed using the ten Berge estimation
method for oblique rotations and fitted as predictors of
well-being using multiple linear regression, F(5,1) = 53.40, p <
0.001, adjusted R2 = 0.34. Descriptive statistics are shown in
Table 9 and coefficient estimates are shown in Figure 5. Among
those who reported decreased time on leisure activities, mental
health problems were predictive of lower well-being outcomes
(−10.89 points or∼37% lower per increase in standard deviation,
t = −14.77, p < 0.001, 95% CI −12.34 to −9.44), while social
restrictions predicted higher well-being (2.24 points higher, t
= 3.10, p = 0.002, 95% CI 0.82–3.65). The other factors were
not significant. In summary, barriers related to mental health
problems predicted lower well-being, while those related to social
restrictions predicted higher well-being.
DISCUSSION
Findings related to each of the five main research questions are
discussed below, followed by a general discussion of findings,
limitations, and directions for future research.
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FIGURE 4 | Well-being predicted by leisure motivation factor scores. The intercept represents well-being scores when all factors are fixed at zero.
TABLE 8 | Barriers to leisure factor analysis item loadings.
Mental health Home responsibilities Inadequate resources Workplace duties Social restrictions
Feeling low/depressed 0.84
Feeling less motivated 0.80
Feeling anxious 0.70
Difficulty concentrating 0.72
Less free time 0.99





Physical health problems 0.26
Going to work 0.79
No one to go with 0.63
Places closed 0.33
Studying responsibilities 0.29
Leisure During COVID-19: Were
Demographic Variables Associated With
Increased Leisure Engagement?
The first objective was to determine whether demographic
variables predicted leisure engagement during COVID-19. The
answer to this question was yes: While a general tendency
toward spending more time on leisure activities was observed
across all participants, increased engagement was particularly
more likely among younger persons, females, and those currently
or previously practicing social distancing. The strongest effects
were observed for employment status, with >75% of students,
individuals employed on paid leave, and unemployed individuals
increasing time on activities, while only 50–60% of those
physically attending work and stay-at-home parents reported
Frontiers in Psychology | www.frontiersin.org 14 July 2021 | Volume 12 | Article 609967
Morse et al. Creativity and Leisure During COVID-19
increased time, and others (retired, working from home) falling
within this range. These differences are generally consistent with
previous research demonstrating that key workers (particularly
those of lower income brackets) were less likely to experience
additional free time during COVID-19 (Office of National
Statistics, 2020), as well as lower levels of physical activity during
COVID-19 reported among males (Maugeri et al., 2020; Smith
et al., 2020) and older individuals (Constandt et al., 2020).
The present study extended these findings to leisure time more
broadly (i.e., including not only fitness but also creative pursuits)
and identified stay-at-home parents as an additional group facing
potential obstacles to leisure during the COVID-19 pandemic.
However, it should be noted that the overall effect of the
demographic predictors was modest, explaining 8% of the
variance in leisure engagement, and >50% of participants in all
TABLE 9 | Barriers to leisure: factor score descriptives (n = 520).
Mean SD Median
Mental health 3.41 1.35 4
Home responsibilities 2.67 1.72 2
Social restrictions 2.67 1.73 2
Work 2.42 1.71 1
Resources 1.93 1.28 1
Minimum/maximum range = 1–5 for all factors.
groups reported increased time on activities (excluding those
not practicing social distancing at 36.4%). On one hand, it
may be that the survey was completed by those with additional
free time for leisure. However, this finding may also reflect a
tendency toward increased time on leisure activities as a result of
COVID-19, likely influenced by increased working from home,
reduced commuting hours, and other stay-at-home mandates
(Office of National Statistics, 2020; Sen-Crowe et al., 2020).
Leisure Engagement During COVID-19:
Were Certain Activities More Likely to
Increase?
The second objective aimed to determine whether participation
in particular types of leisure activities was more likely to
increase during COVID-19, looking specifically at how creative
activities compared to sports and outdoor pursuits (i.e., physical
activities), as changes in the pursuit of physical activity have
received extensive coverage in prior research. Findings revealed
that creative activities including home crafts and artisanship,
niche and IT interests, language activities, fine arts, and musical
and performing arts were all more likely to increase or to
be taken up as new activities during COVID-19 than sports
and outdoor pursuits. Non-creative pursuits including mind
games and social, food and relaxation were also more likely to
increase than physical activities, whilst time spent on creative
consumption, travel, work/study, and public service activities
were less likely to increase. Moreover, when time on creative
FIGURE 5 | Well-being predicted by barriers to leisure factor scores. The intercept represents well-being scores when all factors are fixed at zero.
Frontiers in Psychology | www.frontiersin.org 15 July 2021 | Volume 12 | Article 609967
Morse et al. Creativity and Leisure During COVID-19
activities (as a composite) was compared with non-creative
activities, individuals were more than twice as likely to increase
time on creative than non-creative pursuits.
Broadly, these results support previous findings that time on
DIY and gardening, social media, games, entertainment, and
reading increased during COVID-19 (Balhara et al., 2020; Lades
et al., 2020; Office of National Statistics, 2020; Rodriguez-Rey
et al., 2020), but extend these findings to creative pursuits such as
arts andmusical engagement.Moreover, specific activities such as
knitting, sewing, baking, and playing musical instruments were
among those most likely to be taken up or increased during
COVID-19, although thismay be confounded by the total volume
of these activities (see Limitations). These findings suggest
that, despite widespread media coverage on engagement in
athletic and outdoor activities during the COVID-19 pandemic,
participation in creative pursuits was in fact more likely to
increase during this period (Bryant, 2020; Minsberg, 2020). Of
course, these changes are not entirely a reflection of personal
agency: The closure of gyms, leisure centers, and other athletic
facilities in many countries directly impacted the ability to
pursue these activities. Similarly, opportunities to engage in
“creative consumption” activities such as attending theater or
watching a concert were in many cases no longer possible.
However, both classes of activities had comparable alternatives,
e.g., home workouts or running, attending online concerts,
etc., and increased engagement was still more prominent for
creative pursuits. On the other hand, travel and public service
activities were less likely to increase, almost certainly because
these activities were the most affected by travel restrictions, social
distancing requirements, and/or the closure of leisure facilities
(Gossling et al., 2020).
For sports and outdoor pursuits, previous research on
lockdown in Belgium reported that physical activities decreased
among those who were highly active but increased among those
who were previously inactive (Constandt et al., 2020). Results of
the present study found that physical activities were generally
less likely to increase, but did not consider pre-pandemic levels
of physical activity. These findings are consistent with a US
study reporting that only 27% of individuals increased time on
physical activities during March and April 2020 (Duncan et al.,
2020), as well as concerns raised regarding increased sedentary
behavior during COVID-19 (Narici et al., 2020; Pecanha et al.,
2020). However, an additional reason that fitness activities may
have been less likely to increase was due to the consolidation of
all activities (n = 243) into 12 categories. Sports and outdoor
pursuits included, for example, activities such as going to the gym
(generally more likely to decrease due to the closure of public
facilities in many countries/regions) and running (more likely to
increase, as noted above), resulting in reduced likelihood overall.
Thus, while single activities such as running were identified
among those most likely to be pursued during COVID-19, these
were not necessarily consistent with the overall trends observed
in each category. More detailed investigation of subcategories
may reveal differences at a higher level of specificity, but
the aim of the present analysis was to characterize general
trends. Notably, these trends also represented patterns over a
period of several months (i.e., March/April through early June
2020) compared to previous studies which typically investigated
behavior during the early stages of COVID-19 inMarch andApril
2020 (e.g., Lades et al., 2020).
Broadly speaking, the activities most likely to be taken up
or increased during COVID-19 were those that could be easily
pursued from home, consistent with research showing increased
monetary spending on activities such as DIY and gardening
during COVID-19 (Leatherby and Gelles, 2020) and studies on
leisure pursuits during lockdown (Rodriguez-Rey et al., 2020),
with the present study extending these findings to other creative
activities including arts and language pursuits. Moreover, while
previous studies typically looked at the immediate impact of
lockdown over a 24-h period (e.g., in countries such as Ireland;
Lades et al., 2020), participants in the present study were asked to
recall typical activities pursued during the previous year, to assess
their current engagement in these activities (from March/April
through early June 2020), and to identify any new leisure
pursuits in recent months. The present study thus established
not only how people were spending time during COVID-19, but
specifically how engagement in these activities compared to life
before the pandemic, with creative activities such home crafts and
artisanship, niche and IT interests, language pursuits, creative
arts, and musical engagement all more likely to be taken up
or increased than sports and outdoor pursuits and non-creative
activities. These changes reflect a combination of both the direct
impact of COVID-19 on access to various activities (e.g., closure
of leisure facilities, limitations on social interaction, etc.) as well
as personal decisions to undertake various activities where similar
restrictions did not apply.
Leisure and Well-Being: Did Increased
Time on Leisure Activities Predict
Well-Being Over and Above Demographic
Confounds?
The third and fourth objectives were to determine whether
increased time on leisure (in general), the uptake of new leisure
activities, and increased time on specific activities predicted well-
being over and above potential confounding variables such as age
and employment status. Results indicated that while taking up
new activities was not predictive of well-being, higher well-being
was predicted for those who maintained or increased time on
activities during COVID-19, compared to those who decreased
time. However, implications of causality remain unclear: While
some perspectives posit that engagement in leisure activities
may offer specific benefits for well-being (Newman et al.,
2014; Kuykendall et al., 2018), it is equally plausible that these
differences suggest that those with higher well-being had more
time or motivation to pursue leisure activities. Most likely, it is
a combination of both, with leisure engagement and well-being
reciprocally affecting one another. That is to say, no definitive
conclusions can be drawn regarding the potential impact of
leisure activities on well-being (or vice versa) based on the
methods of the present study.
As overall time on leisure activities predicted well-being
during COVID-19, the fourth objective was to determine
whether increased time on specific activities was associated with
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higher well-being. Results suggested that increased time on sports
and outdoor pursuits, home crafts and artisanship, language
activities, niche and IT interests, fine arts, and musical and
performing arts engagement each predicted higher well-being.
Predictions ranged from ∼8% higher for musical engagement
to 21% for sports and outdoor pursuits, with other activities
falling within this range. On the other hand, increased time
on social, food, and relaxation activities (e.g., activities such
as watching movies or dining out) predicted lower well-being.
Creative activities (taken collectively) and engagement in sports
and outdoor pursuits were each linked to higher well-being
outcomes, whereas increased time on non-creative activities was
linked to lower well-being. These results are consistent with
previous findings showing psychological benefits associated with
fitness and gardening activities during COVID-19 (Lades et al.,
2020), but extend to other pursuits such as creative arts, musical
engagement, niche and IT interests, and language activities,
and suggests that these benefits hold for both physical and
creative activities, but not non-creative activities. While not
specifically in the context of COVID-19, prior research has
highlighted the benefits of musical engagement (Fritz and Avsec,
2007; Hallam et al., 2014), reading (Billington et al., 2010),
and other visual and movement-based creative arts activities
(Stuckey and Nobel, 2010) on mental health, consistent with
these findings. The present study provides additional support
for the positive relationship between engagement in creative
activities and mental health, and suggests that these benefits may
also extend to the circumstances of the COVID-19 pandemic.
While results should not be taken to suggest that increasing
time on these activities necessarily influenced well-being, these
findings indicate that higher well-being was observed among
those who increased time on these activities. Additional factors
such as home ownership and access to outdoor space may,
for example, affect both well-being and the ability to pursue
some activities such as gardening and outdoor sports (Barton
and Rogerson, 2017; Munford et al., 2020), but not necessarily
others such as language activities or creative arts. Importantly,
an abundance of research has highlighted the negative impacts
of COVID-19 on mental health (Qiu et al., 2020; Rajkumar,
2020), as well as the psychological benefits of engaging in
physical activities (Carriedo et al., 2020; Chtourou et al.,
2020). The present findings suggest that creative pursuits may
help to facilitate the promotion of psychological well-being
during COVID-19, though causal direction remains uncertain.
Moreover, these findings warrant further investigation of the
potential psychological benefits of engaging in creative leisure in
non-pandemic times.
Leisure Motivations and Well-Being: Were
Leisure Motivations and Barriers to Leisure
Predictive of Well-Being?
The fifth objective was to identify the overarchingmotivations for
and barriers to leisure engagement during COVID-19 and their
relationship to psychological well-being. As demonstrated above,
most participants reported increased participation in leisure
activities during COVID-19, but the reasons for this ranged from
occupying additional free time to seeking new creative outlets.
Overall, eight primary motivations were identified, higher scores
on three of which predicted higher well-being (creativity and
mental stimulation, keeping fit, and social connections) and
higher scores on four of which predicted lower well-being
(detachment, distraction, competition, and need for control) and
one was not significant (social avoidance).
These motivations exhibited considerable overlap with the
psychological mediators of leisure and well-being posited in the
DRAMMA model (work detachment-recovery, autonomous
motivation, mastery and skill development, meaning-making,
and social affiliation) and suggested that comparable mechanisms
may be underpinning the relationship between leisure
engagement and well-being during COVID-19 (Newman
et al., 2014). However, it is notable that not all motivations
identified had a positive impact on well-being. For example,
previous research has suggested that increasing time on activities
such as video games and fitness pursuits as a coping mechanism
for anxiety may not be enough to reduce stress associated with
the pandemic (Balhara et al., 2020; Duncan et al., 2020). Indeed,
in the present study, mental detachment (i.e., avoidance of
unpleasant thoughts and stress reduction) motivations were
associated with lower well-being, predicting a 10% decrease
in well-being as scores on this factor increased. On the other
hand, reasons such as seeking creativity and mental stimulation
and keeping fit were associated with the highest outcomes,
each predicting a 9% increase in well-being as scores on these
factors increased. Thus, these findings suggest that not only the
types of activities pursued during COVID-19 predicted higher
well-being, but also why such activities were undertaken.
Importantly, motivations related to keeping fit and seeking
creativity and mental stimulation predicted an equivalent
increase in well-being, suggesting benefits of both for
psychological health during COVID-19.While the categorization
of activities into “creative” and “non-creative” domains was
determined based on external criteria, this finding suggests
that specifically the subjective experience of being creative was
equally as beneficial for well-being as motivation to keep fit,
highlighting the impact of creative motivations on mental
health during the COVID-19 pandemic. Previous literature has
shown that the primary motivation for engaging in everyday
creative activities is enjoyment, with specific activities such
as cooking and handicrafts reflecting prosocial motives and
visual and musical arts reflecting the need for self-expression
(Benedek et al., 2019). Although the present study did not look at
motivations in relation to specific activities, this may suggest that
creative activities likewise helped to fulfill these needs during the
COVID-19 pandemic. However, data were only collected from
those who reported maintaining or increasing time on activities
(n = 3,053) during COVID-19, and estimates may have been
further improved by extending the analysis to all participants.
Similarly, analysis of barriers to leisure among those who
decreased time on activities revealed five primary obstacles:
attending work, lack of resources, home responsibilities
(including working from home), mental health problems,
and restrictions on social activity. Mental health problems
predicted significantly lower well-being (∼27% lower as scores
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on this barrier increased), while restriction on social activity
predicted higher well-being (∼5% higher as scores on this barrier
increased). As before, data were only collected from those who
reported decreased time on leisure activities, and extending
the analysis to all participants may have highlighted further
differences between those who increased, decreased, or spent the
same amount of time on leisure during COVID-19. Importantly,
these findings demonstrate that mental health problems were
a significant predictor of lower well-being during COVID-19,
consistent with previous findings (Banks and Xu, 2020; Qiu et al.,
2020), and suggest that mental health problems may also act as a
barrier to leisure engagement during COVID-19.
General Discussion and Implications
The COVID-19 pandemic has been associated with a rise
in mental health problems including depression, anxiety, and
increased stress levels (Rajkumar, 2020; Torales et al., 2020).
At the same time, widespread transition to remote employment
throughout 2020 saw ∼40–50% of US and UK employees
working at least partially from home, leaving many with
additional free time that would ordinarily be spent commuting
or working (Office of National Statistics, 2020; Wong, 2020).
Similarly, others may have found themselves with additional free
time due to employment layoffs, mandatory paid leave, and/or
the closure of schools and other facilities (Golberstein et al., 2020;
Lemieux et al., 2020). In the midst of pandemic-related stress
and uncertainty, leisure pursuits may act as a refuge for mental
health, allowing individuals to become immersed in personally
meaningful activities, or by helping to promote work-life balance
in a world where work and home are often indistinguishable
(Buettner et al., 2011; Hayes et al., 2020). To date, an abundance
of research has highlighted the psychological benefits of engaging
in physical leisure activities during COVID-19 (Carriedo et al.,
2020; Chtourou et al., 2020), but much less attention has been
given to the potential benefits of creative pursuits.
In the present study, participants generally reported spending
more time on leisure activities during COVID-19 (with some
variation observed based on gender, age, social distancing
practices, and employment status), similar to previous studies,
with participation in activities such as home crafts and
artisanship, mind games, languages, social/food and relaxation,
niche and IT interests, fine arts, and music and performing arts
all more likely to increase than sports and outdoor pursuits
(Lades et al., 2020; Rodriguez-Rey et al., 2020). Taken together,
creative activities were also more likely to be taken up than
non-creative activities. Importantly, increased time on activities
predicted well-being over and above demographic variables,
with participation in sports and outdoor pursuits, home crafts
and artisanship, language activities, niche and IT interests,
fine arts, and musical and performing arts engagement each
predicting higher well-being outcomes. Although fitness pursuits
and creative activities were both associated with higher well-
being, increased time on non-creative activities was not. Finally,
motivations for pursuing leisure such as seeking creativity and
mental stimulation, keeping fit, and pursuing social connections
also predicted higher well-being, while mental health problems
and seeking distraction and detachment predicted lower well-
being. This suggests that, regardless of the specific activities
undertaken, the motivation to “be creative” in one’s leisure
pursuits was equally as beneficial for well-being as motivations
to keep fit during the COVID-19 pandemic, and may warrant
further investigation into the impact of creative motivations for
undertaking leisure activities independently of the pandemic.
Taken together, these findings suggest that engaging in leisure
activities during COVID-19 has likely had protective benefits
for psychological health, and that these benefits extend to both
physical activities and creative pursuits. While participating
in physical activity is crucial for optimal health and well-
being (Narici et al., 2020), creative activities may also provide
opportunities to nourish the mind during COVID-19 home
isolation. However, causal inferences remain uncertain. For
some, it may be that leisure engagement has served as a coping
mechanism for stress associated with “working from home and
living at work” in the unique context of COVID-19 (Hayes et al.,
2020, p. 5). For others, the abrupt changes in work structure may
have helped to promote a healthier work-life balance by allowing
additional time for meaningful leisure pursuits. As participants
reported wanting to continue over 85% of all activities in
post-pandemic life, it remains to be seen whether continued
engagement in these activities will offer extended benefits for
mental health, or whether activities will be discontinued as
time and motivation dwindle in the return to normality. Of
importance here is whether, post-pandemic, creative activities
will be recognized to be as beneficial and worthwhile for overall
health and well-being as physical activity is generally advised to
be (Sport England, 2020; World Health Organization, 2020b). If
so, this would imply that at a governmental and international
level financial and societal support for the pursuit of creative
activities should be prioritized alongside support for physical
activities. If this is not the case, then some of those who plan
on continuing creative pursuits post-lockdown may not have the
opportunity to do so. In either case, the present study suggests
that leisure engagement has likely offered protective benefits for
well-being during COVID-19, supporting prior evidence on the
psychological benefits of physical activity during COVID-19 and
extending these findings to creative pursuits. With the potential
for further outbreaks in the future, these results suggest that
strategies to encourage participation in creative leisure activities
should also be considered in future guidance on the promotion
of mental health during periods of lockdown or isolation, and
potentially into life beyond the pandemic.
Limitations and Future Research
Several limitations of the present research should be noted. As
the survey was administered online, response rates were likely
affected by self-selection biases, that is, completed by those
interested in leisure during COVID-19 or who had additional
time to do so (Bethlehem, 2010). Moreover, because the survey
was circulated and reshared through online platforms, the
prevalence of certain activities may be greater or less than that
observed in the general population (i.e., reshared among those
with common interests). Similarly, the majority of respondents
reported residing in North America or Europe, especially the
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United States and United Kingdom, and findings may not
necessarily generalize to the global population. Thus, more
research is needed on leisure during COVID-19 in regions
outside of these areas.
Limitations of the measurement instruments should also be
considered. First, the coding scheme for the leisure activity
categories and the distinction between creative/non-creative
was derived from the RIASEC coding manual (Gottfredson
and Holland, 1996) and previous literature on creative theory
(Kaufman and Beghetto, 2009), but both the categories
themselves and the application of the coding scheme involve
subjective determinations of what is creative, active, etc. For
several questions, multiple-choice options were used to reduce
participant dropout at the expense of detail. For example,
Likert-scale categories (less-same-more) were used to evaluate
leisure engagement. These encompassed a wide range of possible
values, with “more” potentially representing, for example, an
increase of either 30min or 3 h daily. Measuring time in
estimated minutes/hours per day or week may have provided
more informative insights into the range of differences between
individuals, although the same overall trends would have
been anticipated. However, because the majority of participant
dropout (>60%) occurred during the open-ended activity
fields immediately preceding this section, Likert-scale categories
were used to mitigate further dropout while maximizing data
collection for statistical analyses. For similar reasons, the WHO-
5 was used to measure well-being, which may not be as extensive
as other multidimensional measures of subjective well-being
[see Cummins et al. (2009), for a review]. Finally, participants
completed either the leisure motivations questionnaire (if
spending same/more time overall on activities) or the barriers
to leisure questionnaire (if spending less time) but not both.
Requesting all participants to complete both questionnaires
would have further improved analyses (at the expense of
increased dropout), allowing further investigation into the
relationship between leisure motivations and barriers directly.
Consideration of these limitations, as well as further
investigation of leisure subcategories (e.g., playing music in a
band vs. practicing an instrument at home) may help to provide
a more comprehensive picture of the relationship between leisure
and well-being during COVID-19. Additionally, it remains to
be seen whether participants’ intent to continue activities will
manifest over time, and whether further differences will emerge
between the pursuit of physical and creative activities. Perhaps
most important are the remaining questions about the impact
of creative motivation: Did creative leisure activities simply help
to fulfill psychological needs left unmet by the pandemic, or did
engagement in creative activities and specifically the motivation
of “being” creative enhance well-being in a meaningful, enduring
manner? Should guidance on maintaining well-being encourage
the pursuit of both physical activities to nourish the body and
creative pursuits for the mind? Future research investigating the
impact of leisure engagement after COVID-19 will be needed
to determine whether continuing these activities offers extended
benefits for psychological well-being in post-pandemic life.
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